
A card-like wireless communication device and an antenna structure 



The present invention relates to an expansion card as set forth in the 
preamble of claim 1. The invenjidn relates also to a method in the 
manufacture of an expansiop^card as set forth in the preamble of 
claim 10. Moreover, the inyention relates to an antenna structure which 
is arranged to be Medpa card-like wireless communication device, as 
set forth in the preamble of claim 1 1 . Furthermore, the invention relates 
10 to an arrangement for a wireless communication device for setting an 
antenna structure and guiding it in different positions, as set forth in the 
preamble ofclaim 15. 

In wireless communication devices, such as mobile phones, antennas 
15 used for the transmission and reception of radio-frequency signals 
include e.g. a monopole antenna and a helix antenna, in a way known 
per se. The radio-frequency signals are transmitted between the radio 
part and the antenna of the wireless communication device by means 
of conventional wiring and connectors. The dimensioning of antennas 
20 depends e.g. on the frequency range of the radio-frequency signal to 
be used at the time. In view of the operation of the antenna, it is advan- 
tageous that it is placed in a free space outside a mobile station or a 
corresponding device. Thus, the antenna is located farther from com- 
ponents causing radio interference, such as integrated circuits (IC) and 
" 25~ ~FadblFequ¥n^lRF)n^^^ 

interfere with the radiation pattern of the antenna, wherein the reception 
of radio-frequency signals is more reliable, particularly in a weak signal 
field. 

30 According to prior art, various electronic devices, such as portable per- 
sonal computers (PC) are often equipped with an expansion card inter- 
face, to which a standardized expansion card can be connected. These 
expansion cards are intended yform a functional unit with the PC. The 
expansion cards may also cotrtain radio parts of a wireless communica- 
35 tion device with its antenna/wherein the PC can, by means of this card- 
like wireless communication device, communicate with other devices or 
with a communication pfetwork, e.g. the GSM network (Global System 
for Mobile Communication). 
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One known expansion card is the PC card complying with PCMCIA 
standard (Persona, Computer Memory Card 

The PCMCIA standard also defines the physical size g the PC art. 

5 The PC cards are fitted to be inserted fully ms.de the/C, but so-ca«ed 
extended PC cards can be longer than ordinate cards^ These 
tended PC cards are placed partly outside the pf wherein the thick- 
n^ss and design of the PC cards may vary in U part which typically 
afso contains the antenna of the card-like Xless communica„on 

10 device. / 

One known card-like wireless communicatio^ device which comprises a 
^nsceiver with its antenna is the NoU Cellular Card Phone e. a 
cTd phone that can be connected to expansion card interfaces of types 
1 5 II LndTof the PC card complying/with the PCMCIA standard. One 
15 mbodiment o, the card phone o, Xr art is shown jr , Rg ^1 and the 
operation of the card phone is d/scribed ,n more detail e.g. .n patent 
PUbSion US 5,809,115. The olrd phone in question can comply with 
e g «he GSM standard, where/the PC device to which the card phone 
,n fs connected can be in a wireless data transmission connection with 
base stat ons of a PLMN/Lwork (Public Land Mobile Network) by 
means o rLio waves. InXhe card phone, the antenna part containing 
The antela is placed Jhe part of the card phone located outside the 
PC dele and the anLna part is integrated with the card-like part of 

25 oLr known card-/e wireless communication device. > are presented 
in paten, publication US 5,628,055, where, n a sep a ate tu nable 
antenna can be/onnected to the end of the card, and ,n US 5,361,061 
wherein a fold/.e antenna is pivoted at the end of the extended card 

30 li s upper Jurface. One card-like wireless communication device is 
ateo disclosed in the patent publication WO 97/49194, ui i which a card 
can be e2pped with a separate fixed antenna part or, by means of a 
wire, a s/parate elongated antenna. 

35 Other known expansion cards include e.g. a so-called CompactFlash 
Sf) cart complying with the CPA standard (Compact Flash Associa- 
fon . F r example ior these CF cards, there are also adapters o he 
size of the PCMCIA card, in which the CF card ,s placed for the 
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PCMCIA interface. Also known are expansion cards for a wireless local 
area network (WLAN). Other expansion cards include also a so-called 
Miniature Card, whose size is only 38 mm x 33 mm x 3.5 mm as well 
as a so-called SmartMedia card, whose size is only 45 mm x 37 mm x 
0.76 mm, and an MMC card (so-called MultiMediaCard), whose s.ze is 
only 32 mm x 24 mm x 1 .4 mm. 

One drawback in known card-like communication devices is the fact 
that during the use, particularly the antenna structure constitutes a part 
that protrudes from both the electronic device and the/card. Moreover^ 
the connections often comprise a protective cover to protect the 
expansion card, which must be kept open as thl 
extends outside the electronic device. The protruding parts of the 
antenna structure or of the card and protect/e covers may stick m 
something particularly during the transportation and 
as well as they may damage the card or the/ antenna part. For this rea- 
son the card must be detached after the/se and be stored separately 
from the PC device for example dunW transportation; accordingly a 
requirement for putting the device int/ working order is that the card- 
like wireless communication device is 7 inserted back in its place. 

It is an aim of the present invent to eliminate the above-mentioned 
drawback and to present a con/derable improvement to the prior art by 
means of a card-like wireles/ communication device according to the 
■"invTntTo^ The expansion ^ 

will be presented in the characterizing part of claim 1. The method in 
the manufacture of an Expansion card according to the invention is 
characterized in what/fall be presented in the characterizing part of 
claim 10. An antenna/structure according to the invention is character- 
ized in what will beZresented in the characterizing part of claim 1 1 An 
arrangement according to the invention is characterized m what will be 
presented in the/characterizing part of claim 15. 

A card-like w/less communication device according to the invention, 
such as a olrd phone, has the considerable advantage that it can be 
made eg I the size of a PCMCIA card, wherein it fits fully ins.de e.g. 
the expansion card connection of a PC device. The card-like w.re.ess 
commutation device preferably constitutes an integrated unit with 
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standardized dimensions, and thanks to a push-in antenna, no protrud- 
ng or separate parts wii, be formed in the structure card where n 
even an extended card will not comprise easil^ick,ng or detachable 



elements. 
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The antenna structure of the inventio/can be placed, a least n ^,ts 
transportation position, fully inside%e card, whe-e,^ — 
structure is protected. Furthermo/ it is an advantage of the sprmg*e 
o eLion that there is no neZ to provide the card or the antenna 
structure, particularly its end/4h recesses, openings or extra parts fo 
pulling the antenna out o/the card, or to arrange closmg devices o 
clamps for locking the /enna structure which would require space a 
the end of the card. Zther advantage of the antenna structure ,s that 
»s movement, thJ. to *. spring-like operation, can be arranged to 
be such that the/antenna part is moved by its own force ready to its 
functional posiZn at a correct distance from the dev,ce and from he 
caTwhereirAhe user does no. need to take care of pull.ng out he 
antenna oZ to this distance. Moreover, it is an advantage of the 
antennaZroture that it can also be fitted in other wireless commumca- 
«o X of prior art, such as mobile phones. As an .n egrated 
Tu2re, the antenna structure can also be easily stalled and 



cfjanged. 



The arrangement of the invention to control the different pos, tions of 

o a wireless communication device, such as an expanse ca d 
movably with a very simple and compact arrangement. A particular 
Advantage is the thin construction, wherein the arrangement su » thin 
cards particularly well. An advantage of the arrangement ,s that i, can 
30 be p eterably applied for coupling antennas of different types movingly 
to a card Thus, the arrangement can be coupled by means of inter- 
media«ng parts e.g. to antenna parts placed fully outside the card and 
s^ir, different posLns, wherein the arrangement can be used to move 
the antenna part further from the card or to bring it closer to the card. 

35 It is also an advantage that the presented arrangement leaves as much 
ac as possible for the circuit board of the card and for, he compo- 
nents placed thereon in the longitudinal direction and in the thickness 
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direction of the card. A particular advantage is also achieved in that the 
end of the card, which is visible in the connection, has as wide an area 
as possible for connectors, the antenna part only taking space for its 

cross-section. 

The card-like wireless communication device according to the invention 
does not need to behoved from the PC device for the time of trans- 
portation. Thus, th< start-up of the PC device, the setting up of the 
radio connect^ and the start of wireless communication become 
faster At th/same time also the acts of inserting and remov.ng the 
card in >d from the expansion card connection are decreased, 
where/the wear of the connection is reduced, and malfunctions are 
decceased. 

15 It is a particular advantage of the invention that the antenna is placed in 
a free area outside the device when it protrudes in its functional 
position Thus, the antenna is located farther from the components 
causing radio interference, such as the processor of a computer. The 
influence of electromagnetic interference caused by the components 
decreases as the distance increases. It is possible that a sufficiently 
strong antenna structure in its functional position can be used for pull- 
ing out the card from the expansion card connection, wherein the 
device or the card do not need to be equipped with means or mecha- 
nisms facilitating the pulli ng out . 

In the following, the invention will be described in more detail with 
reference to the appended drawings, in which/ 

Fig. 1 is a perspective view showino/a card-like wireless commu- 
30 nication device according toprior art, 

Fig 2 is an explosion view showing a preferred embodiment of a 
card-like wireless communication device according to the 
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invention, 



Fig 3 is a perspective /view showing a preferred embodiment of 
the card-like wifeless communication device of Fig. 2 partly 
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cut open and the antenna part shown in its transportation 
position, / 

Fig. 4 is a perspective view showing a preferred embodiment of 
the card-like wireless communication device of Rg. 2 partly 
cut open and the antenna part shown in an intermediate 
position, / 

Fig. 5 is a perspective view showing a preferred embodiment of 
the card-like wireless communication devices of Fig. 2 partly 
cut open and the antenna part shown in its functional posi- 
tion, / 

Fig. 6 is an explosion view showing a preferred embodiment of the 
card-like wireless communication device of Fig. 2, and 

Fig. 7 is a basic view showing the principle of operation of the 
antenna part according to Fig. 6 seen from above. 

With reference to Figs. 2 and 6, a card-like wireless communication 
device CP, which in the following will alsp be called a card CP, com- 
prises a card-like frame part 16—20 and an antenna structure 1—10 
fitted inside the same at least in its transportation position, a position 
mechanism 11 — 13 for controlling the Bosition of the antenna structure 
- T-ZT1G i and " fittihg^irmovably 1n~connection-with-the-f rame-part-1 6— 20 r - 
and coupling means 14 — 15 for coupling the antenna structure 1 — 10, 
particularly its antenna part 1 electrically to the circuit board 17 of the 
frame part 16—20 for the transmission of signals, such as radio sig- 
nals. The rod-like antenna structure 1—10 comprises a first end S1, in 
connection with which the ante/nna part 1 is placed for receiving and 
transmitting signals in a wirelesss manner, and a second end S2 placed 
movably inside the card CP and equipped with coupling means 4 and 
locking means 5, 10, 12, 13 /Which shall be described further below. As 
shown in Fig. 2, the card CP comprises a first part, i.e. the frame part 
16—20, and a second part/ i.e. the antenna part 1 — 10, which parts are 
arranged to move in relation to each other in the longitudinal direction 
of the card CP (axis X)/ e.g. by means of the position mechanism 
1 1 13. Thus, the moving can take place in this longitudinal direction X 
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in a limited manner in both directions back and forth. The antenna 
structure can be moved into a first position A1 shown /n Fig. 3, which in 
this description will be called the transportation /66sition A1 , a third 
position A3 shown in Fig. 4, which in this descriptidn will be called the 
intermediate position A3, and further to a second ^position A2 shown in 
Fig. 5, which in this description will be called the /unctional position A2. 
The radio parts of the card CP or the wireless/communication device 
are located in the presented preferred embodiment of the invention in 
the frame part 16 — 20. 



Further with reference to Figs. 2 to 5, the' card CP with the antenna 
structure 1—10 is designed as a PC card complying with the PCMCIA 
standard. Thus, the card CP has an axis/x with a longitudinal length of 
85.6 mm and a transverse length of 5^mm according to the PCMCIA 
15 standard. However, an extended PC/fcard can be 40 mm longer than 
this. PC cards are divided into three types, wherein the thickness of the 
card CP in its middle part can be.3.3 mm (type I), 5.0 mm (type II) or 
10.5 mm (type III). PC cards are designed to be inserted fully inside the 
expansion card connection by a Movement in the direction of the longi- 
20 tudinal axis X of the PC card/(arrow X2). The PC card is typically 
equipped with a 68-pin connector complying with the PCMCIA stan- 
dard, by means of which the PC card is coupled to an electronic device, 
such as a PC. At the location of this connector and at the edge of the 
PC card the thickness of ttfe PC card is 3.3 mm. 

With reference to Fig./2, the card CP normally comprises connector 
means 20 and frame/means 18 made of plastic, wherein the circuit 
board 17 of the card CP and the radio parts placed on the circuit board, 
such as a transceiver (not shown in the figures) are located inside the 

30 card CP. The coveV structures 16 and 19 are usually planar and sub- 
stantially equifomf thin sheet structures made of e.g. metal. As shown 
in Fig. 2, the card CP comprises a separate cover structure 16, but the 
cover structured 9 and the frame structure 18 constitute an integrated 
unit made e.tf by casting. It is obvious that the frame structure 18 with 

35 its reinforcements can also be made separately and e.g. fixed to the 
cover structure 19. 
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The connector means 20 are fixed to a circuit board y placed inside 
the card CP. The circuit board 17 also comprises thecfomponents nec- 
essary for the functions of the card CP, such as integrated circuits (IC, 
not shown in the figures) and wirings (not shown in Ahe figures) for the 
transmission of electric signals, such as radio s/gnals, between the 
connector means 20 and the components. At the/same time the circuit 
board 17, the components and wirings arrangedy6n the circuit board 17, 
as well as the means 14—15 form the means/for processing the sig- 
nals, such as radio signals. Further, with reference to Figs. 3 and 5, the 
coupling means 14—15 are needed for transferring the signals between 
the antenna structure 1—10 of the card CP/ and the components of the 
circuit board 17. The electronic operating principle of the card-like 
wireless communication device, such d a card phone as mentioned 
above, is known as such to anyone skilled in the art, wherein a more 
detailed description will not be necessary in this context. 

Further with reference to Fig. 2, vyhen the antenna structure 1—10 is 
fitted in the card CP and particularly in the desired positions of the 
antenna structure, such as in the positions A1 and A2, one must also 
take care of the coupling of the/antenna signal and, if necessary, also 
of the coupling of the ground potential to the antenna part 1 . The elon- 
gated and rod-like antenna structure is also placed in alignment with 
the axis X and the direction/of pushing (arrow X1), wherein the antenna 
structure is advantageously shorter than the card CP in order to fit in- 
— sTdeTh¥^rTCP7By^in^ 

the transmission of signals, coupled to the expansion card connection 
of the PC device, whidh is equipped with pins which protrude in open- 
ings formed in the connector means 20 and having contacts whereby 
the pins are electrically coupled to the wirings and components of the 
circuit board 17. with respect to the connector means 20, the antenna 
structure is located on the next side of the card CP and arranged to 
extend from the/opposite end outside the card CP, wherein when the 
card CP is full/ inside the expansion card connection, the antenna 
structure can le moved by a pushing movement (arrow X1) out of the 
card CP and/simultaneously out of the connection and farther from the 
electronic d/vice. The antenna structure moves in the direction of the 
planes of the cover structures and protrudes from the card CP from 
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between the cover structures and from a circumferential outer surface 
edging the card CP. / 

The card CP comprises a position mechanism 11— ^3 operating in a 
5 spring-like manner for moving the antenna structure/by pushing into the 
positions A1, A2 and A3 mentioned above. The /position mechanism 

1 1 13 is arranged to release the antenna/ structure from the 

transportation position A1 to the intermediate position A3 and further to 
move and set it to the functional position A2,/as well as to move the 
10 antenna structure from the functional position A2 to the intermediate 
position A3 and further back to the transportation position A1 , to be 
locked. The pushing e.g. with a finger is/performed in the direction 
compressing the pressure spring 1 1 of saM mechanism (arrow X1). The 
transportation position A1 is substantially located between the 
15 functional position A2 and the intermediate position A3. 

Figure 6 shows a preferred embodiment of the antenna structure 1 — 1 0 
comprising a rod-like, rigid antenna/ housing 2 which is made of e.g. 
plastic and is open at its one end, /nside which the elongated, strip-like 
20 antenna part 1 is located to be sh/elded. The planar antenna part 1 can 
itself constitute the required an/enna, or the surface of the strip-like 
antenna part 1 can be provided with a separate antenna element e.g. 
by means of a microstrip. The' antenna part 1 is attached to a stake 3 
which at its end on the side of the antenna part 1 is partly fitted inside 
~ 25~ ~ th^~anfelThiriT^ " 
fitted inside a sleeve 6, in an opening 6a. The sleeve 6 constitutes an 
elongated housing structure which is preferably open at its one end. 
The antenna housing 2 and the sleeve 6 are fitted to adjoin each other, 
wherein their openings la and 6a face each other and the stake 3 fitted 
30 in said openings is full/ alaced inside them. The stake 3 can be fixed to 
the antenna housing k in various ways. The stake 3 is provided with a 
transverse opening 3a extending through the stake 3 and 
accommodating a transverse contact pin 4. The purpose of the contact 
pin 4 is to couple/the antenna part 1 electrically to the circuit board 17 
35 of Fig. 2. The sle4ve 6 is provided with an opening 6b which extends in 
the transverse/direction through its wall to the hollow inner part and 
which is arranged to receive the contact pin 4. Around the opening 6b, 
the sleeve 6/fs provided with a collar-like part 6c supporting the contact 
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pin 4. Fitted in the opening 6b, the contact pin 4 extends through the 
inner part of the sleeve 6 to the opposite wall which has a receptacle 6d 
supporting the end of the contact pin 4. Of the receptacle 6d, only a 
protruding part extending outside the sleeve 6 is visible, which is also 

5 equipped with a protruding spring stopper 7 for the pressure spring 1 1 
of Fig. 2 and for pushing the antenna structure/ 1—10 out of the 
card CP. Inside the sleeve 6 is arranged a pressure spring 5 which is 
fitted by compressing under the stake 3 and which pushes the stake 3 
out of the sleeve 6. The stake 3 remains, however, inside the sleeve 6 

10 when the contact pin 4 is fitted both in Vy6 opening 6b and in the 
opening 3a. 

The closed, outermost end of the sleeve 7 6 is provided with a nest-like 
recess or opening 8 equipped with a planar surface 9 which is perpen- 

15 dicular to the longitudinal direction V of the antenna structure 1—10 
(which is parallel to the longitudinal direction X of the card CP). The 
planar surface 9 is fitted in the slefeve 6 in such a way that a position 
lever 10 can be supported against the planar surface 9, wherein the 
pressure spring 5 presses the /position lever 10 placed between the 

20 spring 5 and the surface 9 against the planar surface 9. The pressure 
spring 5 is supported at its one end to the stake 3. The nest 8 also 
accommodates a transversa part which extends from the posit.on 
lever 10 extending in the direction of the axis Y and which is equipped 
with a planar surface W The nest 8 is arranged in such a way that it 
" 25 " alTowslhTplvolihl oflh^ a-sidedirection-in-a-plane- 
that is substantially p/rallel with the cover structure 16 of Fig. 2. A 
hole 6e extends from/the nest 8 into the sleeve 6 to accommodate the 
spring 5. When the position lever 10 is turned, its planar surface 10 and 
the planar surface/ are placed in an angle, but the pressure spring 5 
30 tends to press the/position lever 10 against the planar surface 9, which 
causes straightening of the position lever 10 and setting of the planar 
surfaces 9 and/lOa in parallel to and against each other. 

With referer/e to Figs. 2 and 6, the side of the sleeve 6 is also 
35 equipped with a spring stopper 7 for the purpose of compressing the 
spring means fitted in the frame structure 18, such as a pressure 
spring 11/ which is preferably a helical spring. For the pressure 
spring V\, the frame structure 18 is equipped with an elongated spring 
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nest 18a in the direction of the antenna structure 1—70 (axisY), to 
which the spring stopper 7 extends and in which the spt/ng stopper 7 is 
movable. When the antenna structure is inserted in the card CP, also 
the pressure spring 11 is compressed and tends to /push the antenna 
structure out of the card CP, wherein it generates/4 counter force for 
the insertion. The nest 18a is also equipped with/an end stopper 18b 
which is hit by the spring stopper 7 and which presents that the antenna 
structure is completely detached from the/card CP. The frame 
structure 18 is also provided with an antenna AesX 18c for the antenna 
structure 1—10, in which the antenna structure is allowed to move in 
the direction of the axis Y. The nest 18c \i opened to the end of the 
card CP, from which the antenna structucfe is pushed out and thereby 
extends outside the card CP. / 

The function of the pressure spring Y\ is to produce a force which is 
opposite to the direction of pressing (arrow X1), to move the antenna 
structure 1 — 10. Consequently, to move the antenna structure to differ- 
ent positions, preferably only a /finger movement is required in the 
direction of pressing (arrow Xl/and a pressing force for compressing 
the pressure spring 11, after Afohich, when the finger is released, the 
antenna structure automatically springs out in the opposite direction. 

As shown in Fig. 6, the outermost end of the position lever 10 is pro- 
vided with a pin 10b for tfie purpose of moving along a path P shown in 
~Tig.Tlindenhe^ — 
and formed in the frarne structure 18 or alternatively fixed in the cover 
structure 19. Along trie path P, the antenna structure is set in the differ- 
ent positions A1 , A^ and A3. In the presented embodiment, the pin 10b, 
when straightened^ is set parallel to the axis Y. It should be noted that 
the terms describing the different positions A1, A2, A3 (intermediate 
position, functional position, transportation position) are only given for 
illustrating the function and various positions of the antenna structure 
1_10 and to separate the different positions from each other, and they 
do not describe the precise position of the antenna structure 1 . How- 
ever, fon&xample the transportation position A1 is preferably the posi- 
tion in Which the antenna structure is locked and placed fully inside the 
card CP. The location of the functional position A1 can vary even to a 
great ixtent, depending on e.g. the location of the end stopper 18b, but 
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in this position the antenna structure, particularly the antenna/art 1 is 
located as far as possible from the frame parts 16—20 of the e*ard CP. 

The antenna part 1 is electrically coupled to the circuit bjferd 17 of the 
card CP by means of the contact pin 4. The antenna p^rt 1 is coupled 
to the contact pin 4 for example by means of wires J spring-like con- 
tact means (not shown in the figure), and the copftact pin 4 can be 
made of e.g. metal, or it can be coated with an elejzitroconductive mate- 
rial. The ground potential possibly required by We antenna part 1 can 
be coupled in a variety of ways, e.g. through the stake 3 and the 
sleeve 7 and/or the antenna housing 2, where/n they must be equipped 
with electroconductive surfaces or contact In the functional posi- 
tion A2 of the antenna structure, the contact pin 4 is arranged in contact 
with the circuit board 17 with a contact/spring 1 4 fitted according to 
Fig. 2, by means of which the antenna/part 1 is electrically coupled to 
the wirings and components of the cir/uit board 17. When inserted, the 
connection between the contact pin/4 and the contact spring 14 is cut 
off. If necessary, the circuit board W can also be equipped with another 
contact spring 15, as shown in Rg\ 2, in the location in which the con- 
tact pin 4 is set in the transportation position A1 of the antenna struc- 
ture, wherein the antenna part/ and the circuit board 17 have an elec- 
tric contact to each other. It is/obvious that the stake 3 can be equipped 
with several contact pins Which are each electrically coupled to the 
circuit board by means of f contact spring. The contact springs and the 
~wayl)Hhei7attac^^^^ 
can be for example elongated, slide-like means along which the contact 
pin 4 slides in the contact. It is also possible that the operation of the 
radio parts of the card CP is coupled on and off depending on the 
position of the antenna structure 1 , or on the contact spring to which the 
antenna part 1 i/coupled. For example, the operation is turned off in 
the f irst position/A1 and turned on in the second position A2. 

It is possible that the antenna structure, particularly the antenna part 1 
and the antenna housing 2 are also arranged to be telescopically 
operated in the longitudinal direction of the card CP (arrow X), wherein 
e.g. slide elements are utilized in the electric coupling. It is also feasible 
that the antenna housing 2 is equipped with a joint by means of which 
the antenna housing 2 can be turned in the functional position of the 
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antenna part 1 to be perpendicular to the card CP, e.g. to a vertical 
position. However, for inserting the antenna structure 1 , the antenna 
housing 2 must first be straightened. 

The lever guide 12 comprises a triangular structure to be fitted /on the 
longitudinal axis Y and in a functional connection with the pin 10b of the 
position lever 10, one tip of the triangle diagonally pointing at the 
antenna structure. The sides next to the tip are preferably planar, and 
the side opposite to the tip is formed as a concave surfacfe. Close to 
10 said concave surface is also arranged the second lever gidide 13 which 
guides the pin 10b to follow said concave surface with a curvilinear 
movement and which prevents the lever 10 from being/ straightened to 
be parallel with the antenna part 1 in the intermediate position. The 
pressure spring 5, the position lever 10, and the lever guides 12 and 
15 13, which are all arranged in a functional connect/on with each other, 
constitute the locking means which form an arrangement for setting and 
guiding the antenna structures in the different positions, particularly by 
a movement of a spring-like means, such as ythe pressure spring 1 1 . 
The arrangement can be utilized in connection with various antenna 
20 structures, wherein for example by extending the stake 3, the antenna 
part 1 with the antenna housing 2 can be placed fully outside the 
wireless communication device. The antei/na part 1 can also be fixed to 
the stake 3 also in the perpendicular direction, wherein the attachment 
of the antenna part 1 and the antenna/housing 2 to the stake 3 can be 
- 25 arranged in such^^w^~tMn5'^ longitudinal-direction - 

into the different positions is possible. Naturally, it is obvious that in 
said arrangement, the attachment/of the stake 3 and the sleeve 6 as 
well as the antenna part to the a/rangement can be different from that 
presented. It is also obvious that the assembly of the antenna structure 
30 itself can also vary from that presented and may comprise e.g. means 
for processing signals and several connecting means. 

With reference to Fig. 7, we shall now look into the operation of the 
position mechanism 1 1— /I3. Figure 7 shows a path P which is particu- 
35 larly followed by the plnlOb of the lever 10. The antenna structure 

1 10 moves back and forth in its longitudinal direction in the card CP 

(arrow Y), and also thyfe pin 10b is primarily in the straightened position, 
pushed by the press/re spring 5 of Fig. 5. When the antenna structure 
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is inserted in the card CP, the pin 10b is set in a functional connection 
with the lever guides 12 and 13 which guide the option lever 10 by 
deflecting it from the rest position maintained byttfe spring 5 into differ- 
ent positions. By means of said positions, also/fhe antenna structure is 
set in the positions A1 , A2 and A3 mentionejTabove. When the antenna 
structure is inserted from the functional position A2 of Figs. 5 and 7, the 
lever guide 12 guides the pin 10b to/the side (groove Pa), until the 
pin 10b passes the edge of the guid£ and tends to be straightened, i.e. 
to be returned to its rest positio/ by means of the spring force. How- 
0 ever, the straightening is prevented by the lever guide 1 3 which is hit by 
the pin 10b which remains j/a slanted position (location Pb). Thus, the 
antenna structure is set irf its intermediate position A3, shown in Fig. 4, 
which is not permanent but the antenna structure is moved from its 
intermediate positio/A3 to the transportation position A1. The antenna 
5 structure does n/remain locked in its intermediate position A3 which is 
only used as ft\ intermediate phase required for moving the position 
mechanism/nto different positions. The pin 10b is arranged to move 
past the leVer guide 13 in the perpendicular direction only between the 
lever glides 12 and 13, for example by preventing insertion of the 
10 anteyfia structure too far in the card CP, or by the design of the lever 
guijzfe 13. 

When the antenna structure is released, e.g. by stopping the insertion 
with a finger and releasing the first endS1, the pressure spring 11 
25 " ""pushes the ante^Ra structure oGrfronT the-card-ePrwherein- also-the- 
pin 10a is moved to the concave part of the lever guide 12 (groove Pc), 
at the bottom of which the pin 10b is set, pushed by the spring 11, be- 
hind the lever guide 12 when seen from the antenna structure. Thus, 
the antenna structure is set in its transportation position A3 as shown in 
30 Fig 3 When the antenna structure is inserted again, e.g. by pushing 
the first end S1 with a finger, the pin 10b can continue to follow the 
curvilinear part of the lever guide 12 and at the same time the position 
lever 10 tends to be straightened by the spring force of the spring 5, 
until the pin 10b passes the edge of the lever guide 12 (location Pd), 
35 moving past the lever guide 12 in the perpendicular direction, and the 
position lever 10 can be straightened. Thus, the pressure spring 11 is 
allowed to push the antenna structure out from the card CP, without 
being prevented by the position lever 10, particularly the pin 10b. 
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During the pushing out, the edge of the lever guide 12 guides 
(groove Pe) the pin 10b to the side, deflecting it past the tip of the lever 
guide 12 pointing at the antenna structure, so that the straightened and 
restored position lever 10 would hit the other side (groove Pa) of the 
5 lever guide 12 during the insertion. 

\ According to a second embodiment of the inventj/n, the antenna 
/ structure 1 — 10 and the position mechanism 11-/f3 are arranged in 
f such a way that the pressure spring 5, the nes^b and the planar sur- 
10 face 9 are fitted to a location in which the parts 12 and 13 are found in 
Fig. 2. In a corresponding manner, the levet guides 12 and 13 are thus 
fitted in the sleeve 6 and the position/fever 10 is fitted in the nest 8. 
Thus, the position of said parts is ajsb turned 180 degrees around the 
direction perpendicular to the direction Y. Furthermore, it is obvious that 
1 5 in comparison with the second embodiment and the first embodiment of 
Fig. 2, the position of said p/fts can also be turned around the direc- 
tion Y, for example 90 or 180 degrees, wherein the lever guides 12, 13 
can also be attached tothe cover structure 16. The lever guides 12, 13 
can also be arranged/to be fixed to the circuit board 17. In Fig. 2, the 
20 antenna structure is/placed to the right-hand side of the card CP, but its 
position can also/be on the left-hand side of the card, where also 
another corresponding antenna structure can be placed. It is obvious 
that the antenna structure can also be placed in the middle part of the 
card CP; however, this will make the internal structure of the card CP 
~25 mbFe~coTpplicated^ 

It is obvious that the invention is not limited solely to some preferred 
embodiments of the invention as presented above, but it may vary 
within the scope of the claims. For example, it is obvious that in the 
30 invention, the antenna part can also be brought fully inside or only 
closer to the wireless communication device, and that in the invention 
the antenna part can be brought out of or only farther from the wireless 
communication device. 



